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ACT 


G G 



- A A CCAGGAGGAGAACGT G 
" A CTCTACGGGTGAGT G 

- G ACACCTATTGCAGA C 

a±Oi 3<DE«, 0 5-11 7WfttSo 

Lv^fflHtRKis^T, 7°n~7'l 1 lit 3' *6g(OTIS«:^$nT^ 

7°n~7 1 1 5 ttfff £ L < tt, TimttZftfcmi-?^* 5 ' 5fcSS£>T*6£tt 



7°n-7 10 5-110, 112-114, 1 1 6 *5«ttf 1 1 7 L<lt 

, ymommomic^X'iifmm 3, 9, io, u, 17, 44, 4 6, 

4 8, 4 7 , 2 4*5 £#2 7 £ft;£nT^§*ft&©7n-70^J£^£ftS 
±ET^HLfc 1 -fey h<D7°n-7-e&oT, ^n»lc"FfE 



(15) 0-5 0 6 5 4 1 

mtt% 1 -fe-y h®7°P-^if§ : 

- G AGGAGGACTTGCGC T 
" T ACGGGGCTGTGGA G 

- G GAGCTGCGTAAG T 

- TTCCTGGAGAGACAC 

- G GGAGAGATACTTC C . 

it, mz, mm^A 2. 42 a, 52, 3 7*sj:d* 5 5^t#o^n^7°n~7 

- l^iYj^im 7°o - 7'<?«J h/K- Mtl:T& £ E?y £ 3t$m&K(D^ 



(16) {»■ 1 0-5 0 6 5 4 1 

m^htmnmzmc, m^nft^-yM'jxb^nfcHLA - dr^ 

(a) mM7u~?%\mmw±wmtt&s 

(c) MJft5AY7' y ^ k©#-& fc&tb f § 0 

y^fc, «^7p-7&. r n a«i7 => y v mdn kwmy^^f 

^l^tf-KckD/hSv^, Hf*»^<D7°p-70^^aM^t§f^ 
'vDlg&fc® 1 fc: 1 § U # 7 F £ 7°P - 7<DP&1&$W 2ry 7° 'J 7 7> 5 £ li & 

< tt> ^(DmmmmtctTL&T 3 7 laesoy #7 ft?&*o 

£WW^©ift3ifcJ:?> l/.-|f*Sf. 1 j#fc7P-7^li , i-&t-^< (It 5 §0 WVffjgfi 
^«f*t&5L*v^i^ ^na, £ t x. TJ^^ttf i;-c7>£ fcitt, :& 
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p>«fts : 



o 

-p-oz ( I ) 

I 

O " M + 

( C H 2 ) n - N H 2 

I 

-CH 2 -CH-CH 2 -OH (II) 
C c T\ n (± 1 ~ 4 -eStJ 0 5 &H$n?& 0 . SF£ L < a n = 1 Xt± 4 § 

u#v F^fiM^&Mi^ ^SL<a^s/jfn^7;i/ 
7^ SSfcTfu c nttiffi^n-y©? £ Fiasco 5 ' Sfcfi 3 ' « 

& lOTRg %©Xf uyijit £ xf- UXrSo < ^ # U T-fc: J: <9 fF £ ft -5 



(18) tME¥ 10- 5 0 6 5 4 1 

#3SEGtfrfcfcfi&\ M^#t?M^«s ^HL A - nminTWmfeZ 
fIAM$^1 : UC#ft1-§«MS«^t#^n^W (DNAXttRNA) 77 

U:*^ F©/ vf 7 U y Kffcfc: J; 5 H L A &&&<Dftffi (OMMim 13 S £ T*fe § 

S (R. K. T. L. 7Vj7X G. T. K. B. AUXRtf 

H. A. 7— Uvt (1986) Nature 324, 163- J . M. ^x^-, M. i>>* 
■yhM'B. (1990) Eur. J. 

I inreunol. 20,237) 0 

»(D«ttDNA^D, #lC^yADNA-efe5 9o LfrU 

L Sfia^iMM* U d 7- ^ P^-T- F ( S S 0) T*&£ 0 U^©7"p-7* 



(19) «f*¥l 0-5 0 6 54 S 

^Kft, C CT- »7°P"y©lil^©7°a-y«H L A - D Rl^T-Oil 
43f35^CfcMtt"Ca&5o ePO^.u»©DN AfiPJ£;ttJfcT3£$(<D7 0 n 

P^-^- KtC<fc^MS!J ! NA£^^^^1^^. DRBK DRB 3&1/DRB 5l4« 
fct/UfD Q B 1 RtfD P B 1 ®#ffi»£?*EIJrr * fc«> 
Fl-^x^yy (aa5 -94) iWcJ,Wk«OT, 7°a-y^^©fM^^i^t 

Rilltt^bt)HLA - DR 1 - DRw 18«£nfc»7°a-7TEIib-5 

a, m^mm\mrMLA-'9}x&% (b. w;\rz?j. m. ^x;i^>-a 

991) Human Immunol. 30, 278#!1) 0 

p. d p b i ^fiiisf^iwts/cfc^ tg-sireD r p ^ tummft 

* V rf 5? * F J; 3 SBiJ^J^o^fc i§HL A 
- DR 1 - DRw 18^Mii, D RM^CftoTSffl4>D RfflPJ^<0^J6O 
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^ y *rV 7(ommmm<Dtcib(DMMm d r mm^n *>tm^ tctz. it 

-7 : IT^2tl£K 5 - ^^l/^^^^f-^X 5- (i/^^T^/) -f* 
U v^X f^^>7 U ^'y, 2 , 6-^7^7 7°U X 5 ™7'D^f f ^ 
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mow) &M«B£fot»satt A \m^tr>-omT 

3 »liA^umfh^«& 
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1 



s*: ffi & # 

OCH, 



CF 3 -C-NH-(CHj) t OP 



MMTr-NH-(CH,)„-0-p/ 

N (isoPr)j ;oy7 , ? 5 206-1 



0-{CH t ),-CN 

MMTrNH-(CHJ,0-F/ 

N (isoPr) s 



Fmoc'NH'CHjCHCHjOCMTr 



^0-(CH,),-CN 



\(isoPr), 



9uVt9 VTfAk 5203-3 



CI-l,NHFrnoc 

@ CPGlCAA-0-CH,-CH-CH,OOMTf ^^.^ 7;K*± 5221-1 

(CH,) 4 -NH'Fmoc 



CPG LCAA-O CKjCH-CHj OOMTr ^py-f? p> ;iCtt 5222-1 

f 

DMTc - h ^- V I- V 

cpg - m M £ i i*:tl<7) >'/ 5 x t-X 

lcaa =M7^^^T$y (x^-t-r-^) 



(23) Htm 1 0-5 0 6 5 41 

lai, ftimmm^ f v^^mmr f v ^)immm&t z> -mm mm t v 

*P**-F*\ 7 7^;>"J- RPlSiJ^A (1 0 mm X 25cm) hTJMffl^JT^i* 
^nvh^77^ (HPLC) tiOMWo 
» : « 4.6nl/# 

» 30^[^«iM4HC«r«BC010%~35%o 
3 b O35%~l00%o 

F (TEA A) , pH7.00 

MWIB : 50%«^A+50%CH: t CN Q 



(24) fM¥ 1 0-5 0 6 5 4 1 

7 5/" D>^©2 7-A£&U miVtmaZttZHfctVuZ^Utl-V 
bmmWlTdtm&vlc-Bil&'ZtiZ : 3 xio* 'tfrcOtV^ytlst^FiPnQ 
IfcfllSfU O.lM^^^f- h U £ A«!fgpH9.3C025^ It «2tl& 0 DM F 4* 
fc30ng/ml<DD I T C ( 1 , 4 - 7x-UyS/-ry^->7^~ K F luka7848 
0) ^MWOfil^JIJ^^o 7j<3ml£«3Mfc> C^I^fcSi&Tn.SIf 

) *m$mt, ^^mmmwm gum, pH9.3) 4oom' : i :5 ®bsa cpi 

evce 30444) CO I xi(f (6.6mg) 5 „ SiU^ -«#lft, 

f*£NaCl£lK (Hi) ^-r«AX300A7 

A (BOWNLEE 4.6X100 mm) THPLC^^T^*/«J;?)1I 

imio7j<-ew^n, -zorrnri^snso 

: 25M«»tl5%B' -56% B' „ 
2^m<OmM f P^56%B' - — 100% B ' o 

mmmk' ■ 20mMU Vmt h U ^A, pH7.00 ; 20% 

CH:< CN 0 

1 i fgB' : fi«A' + 1 M NaClXli 
2M NaClo 

-mm 3 

m 2 ^ mmnrc-mmi cdr cons t «) icmnm^mtm^ 
nrcT^/ M<DiM*%.mtz s « ^tdr^ mfc?'<om% ©ttiaew 

t&t>%7 ^ /lit s^&aet- t*&3 -5 ««t^isi~§o 

75/i^, t|il©rMt ± 0 D N Aifi^xyn- F^fttt^ 
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ffi«i^litco^rM5|n]^N8 ct^v^ ^fx 1991) vmMZftft 



fMffl 0-5 0 6 5 4 1 



•SSI-tit*, 



ilitililliilllgl ' 1 1 1 1 1 1 ii 

i iffliiffliHiiiij 



(27) 



1 




(28) 



W&¥ 10- 5 0 6 5 4 1 




(29) 



10-506541 
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a 4 





No. 


5 ' - 3 ' BS5'j *** 


y ft > h x 


tc ** 






CTGGAAAGATGCA 




17.11 






TGGAAAGATGCAT 




17 . 63 






CAGGATAAGTATGA 




17 . 52 






GCAGGATAAGTATGA 




16 . 7 






CAGCAGGATAAGTATG 


b 








CAGCAGGATAAGTATG 




15.25 






TGGACAACTACTG 




18. 61 






GGACAACTACTG 




16.09 






GGACAACTACTG 


b 


17.29 






GATACTTCTATCACC 


a 


19.2 


10 


398 


CCTQATGAGOAGrA 




14. S 


ii 


573 


C AG G GT AAG T AT7VAG 




16. 18 


12 


580 


CCACGGTAACTATAAG 




16.99 


13 


1064 


TGGCAGGGTAAGTAT 




1 7 . 5 S 


14 


591 


GGCAGGGTAAGTATAAG 




16.18 


15 


1095 


GGCAGGGTAAGTATAAG 




17 .13 


16 


400 


GCCCCTGGTGGA 




13.79 


17 


595 


GCCCCTGOTGGA 


b 


17.43 


IS 




GCGGTATCTGCACA 




16. 62 


19 


556 


GGACGAGGTTAAG 




17 .94 


20 


55S 


TGGAAGACGAGC 




16.1 




755 






16. 65 


22 


867 


CGAAGACAAGCG 


a 


13.3ft 



(30 

a 4 ( Wt & ) 
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23 915 


CTCTACGGGTGAfl 


• 


19.04 


24 


1066 


CTCTACGGGTGAGT 


a 


17 . 14 


25 


990 


CACCTATTGCAGA 


a 


17. 47 


26 


1067 


CACCTATTGCACAC 


a 


17.06 


27 


1066 


ACACCTATTGCAGA 


a 


17.61 


29 


302 


CCACGAGGAG AACGT 


a 


15 . 66 


29 


1096 


CCAGGAGG AG AACGT 


c 


15.77 




1097 


CCAGGAGG AG AACGT 


d 


13. 74 


31 


1098 


CCAGGACG AG AACGT 


a 


14.03 


32 


1099 


CCAQGAGGAGAACGT 


f 


14.61 


33 


1100 


CCAGIAGGAGAACGT 


a 


14.97 


34 


1107 


AC C AG I AG G AG AACGT 




16.05 






AACCTlGIAGGAGAACGT 




15.62 


3S 


935 


ACCAGGAGG AGAACGTG 


- 


19.29 


36 


997 


GAGCTGCGTAAG 




16.55 




1033 


TTCCTGGAGAGACAC 




18.4 


38 


1030 


TTCCTGGAGAGATAC 




19.39 


39 


106S 


TCCXGGAGAGATACT 




18.01 ] 


HO 


10S8 


GGAGGACTXGCGC 




17.9 


41 


1059 


GGAGGACTTGCGCT 




18.35 




1060 


ftCGAGGACTTGCGC 




17.05 


4 2a 


1061 


ACGGGGCTGTGGA 




16.79 1 



(32 ) ®m I 0-5 0 6 5 4! 

* X IK i 1 X' ft tz m tz tfe * & t= t£ 3 U # y \* £ * 

* * T !' „ HI M PJ 1 f IB m I tz & ft ( BROWN L 
EE R P 13* 7 A (4.6 mm X 2 5 cm ) » SE $ 1 ol / ft ) 
t X- <n M P L C C IS It h * 0 3 % 1 ^ * + I* ^ * # 

H { * * ffi ) * W t . 

* * * IB J"! 3 3 . 3 4, tfi 3 4 a ts if l> A =*= I li > ^ ^ 

$✓ v -k m -r . 
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1 ', t ! 0 5 0 6 







5 ' - 3 ' 


TR * 


BSAit 






TGGACAACTACT 


7 85 (2H) 


1 








8*69 ( 2H ) 








GGAGGAGGTTAAG 


7.76 (2M) 


1 






TGGAAGACGAGC 


ie.es (iH) 


0.8 






GCGGAGCACTGG 


3,7.73 (1M) 


1 . 5 






G G AAG AC AAGCG 


16. 65 (1MJ 




















19.96 ( 1H ) 






966B 


AGGAGAACGTGC 


19.66 (1M) 


1.5 


S2 


997B 


GAQCTGCGTAAG 


18.89 <1H) 


Q.9 


53 


998B 


AGCTGCGTAAGT 


16.32 UM> 


1 


54 


1026B 


GAGACACACTTCC 


13.98 (1H) 


0. 5 


55 


98(38 


GG AG AGATACTTC 


15.31 (1H> 


0,6 


5S 


1049B 


GAGAGA2ACTXCC 


15.86 (IK) 


1 . 2 


S7 


1089B 


ACGCGGCTGTO 


17.72 (1H) 




58 


109OB 


TACGGGGCTGT 


17.24 (1H) 


1 


59 


1091B 


CGGGGCTGTGG 


17.42 (1MJ 


1. 1 
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* t r a , m m m 2 <,z le m l ti % & t x <r> hplcc 

to it & . B S A C * 7 7° >' 9 % tl fz X V 3 ? 9 V ^ 
+ H <0 » W ( # * ffi ) r 1" . 

{ i m ) w , m m m B l M N a CJ £ * tf CI t 

z E I!* tf h . 

( 2 M ) ii . g I I B A' 2 M N a C J! **tf:i: 

& « ft tf 6 . 

* * tf "J :/ 5 ? 1/ f- K l± „ 7 7' 7 >f F ^ U y X 
f A X t ^0 7' n h rr — ^ t; S£ u 2 60 mi £ It & flft 31£ K 
& iJ ;H L s UV#jtfljKj;Dt3t;Hlilt £ ft & ft 
& , BSAiL ^h7ir-M* & ( ^ v K 7 * - 
H M . M . , Anal.B ioc hero., 72,248(1970)) tc $ 
o t t' 3 ;H'(i (4 t 7 7 & n !> . ^M/BSA 
it li , C: ii t> 2-? ft fig & It t*&l>. 

xJfB S A-\*77°U V^LT^^n^clii^T^^Mffitf UdT5t^Utff-H 
J£*S tlfeo S-iJti^ tf V rf 5< # Utf b ora^jiTO, 3 OH 3 

fciattsnsa^ottftaifeWD n Asa^josaw (r^v^b) &#ittf 

§ 0 «2fU /c^^«^7°n-7"tbTJTJ^?>ti^tf UrT5t^Utff-K«, 

?W7'^7WcA6fc:, IKI^^TO^i (1991) OUtfffteffll/^ftfc 
7*Uy Fft^^iS d ££«tf §o 



(35) Wffi¥l 0-5 0 6 5 4 i 

<Dm<0$y&* t 3-7L S^Wti, £ ^ 7 D R B 1 *0301/D R B 1 *07tcffi^t 5o 
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W!!5 :^Hi7°n yomm 



h U -7 A»jtpH9.3©200 jit lr^O^-X^r <y 
H-'jyiJ- vy/^i 413470) <D1.25xio" 7 ^ C5mg) l:I?2tl§ 

«7°n f> UTfeS : ttfiim, 50mM T ris - H C l«ffipH7 . 

0, 40% y U -fe a 1*-20°C Tilf tx5 0 

fcJu H L A - D R^ffitDfc^lCill^n/cli^^^ft^S ^i6T^ 0 



a 7 



II 


5' - 3'ffi?sj*** 


f R* 


HRPjfc* * 


01 


CCGGQCGG TGAC (GT ) GAGCTGGQGC 


1 1 . 88 (2H) 


1 . 4 


02 


CCGGGCGGTGACIGAGCTGGGGC 


18. 0 9 ( 2 H ) 


1 . 8 


D3 


GAACAGCCAGAAGGAC 


9. 32 (2H) 


1 



* t r s m m m 2 is m <?) & pf- ttohplcc & tt 

£ , * — X 7 t -f 7 v 1 A'-^^yf-^' (HRP) 
fc: * -y 7 1 ! J y $ ii fc U -T" z ? V -A -1- K <o ft # # la ■ 

< i> # (i ) £ S + . ( 2 M ) t± . IfS B 2 M N 
a CI £-£tr£fc£Bi6IS"$"&. 

* * * 'Ji5?VJrf Hl±, 7r?-f H ^ 4 it */ X 
•f A X <0 7* a h ^ - £ & -? t 2 6 0 n B T' © ft J£ £ 1 5e 



(38) WS¥1 0-5 0 6 5 4 I 

1- OVH¥tJ;-5tt'3t^ # ffi "C £ ft § ft * . 

* - a -7 t * v v a /-?-?r*y^--tr chrp) & 4 

THl' M. A., J. Biol.Cheii., 3 1 . 1 4 95 4 ( 1 98 
nci^ U V T 4 0 2 n in t* b 4 3 ^ IV # fi t 7 y t >f $ ft 
h . jT'J i/HRPitliI«2oi?) {& Jfc T A & . 
* * * EMD 2* OX* I U-f y J/yfSt. ?'J D 
1 iz T iGT] t± . i^fiiriOOltiGkT 

<o iff * ;w ft £ * # fcfiiiHt, 
«M6 : iI^W<7)liil 

xAX«iraT*>ft3 : 2 ~ 6 mHD±!k* T E MM OOmM T ris - H C 
K pH8.0(k ImM EDTA) (6nW1tlblC-fftlS;W<D) '1"4c«U 30ral 

w a j , n - h ^ Aft £ o ses^pi^ k <Dmm (20m m t r is - h c k p hs . 5 
i^o84ow.) tm^m^r K55°cv 1 mm y^^^~ht^>o u 

(8.5ml) ia51£t§. ^^60 D CT205>^Wt-^o 
jg^7iy-;bttB^ffdo iM f iJ£>7x/-;V^ tuuMI* (9.5il) tcj; 
537TC7?10^H<Daait<fcl?W^-r«o «»?)D N A tM, 3 M»#t h 
V 7 ApH5 . 5O0 . 5m IS "f V 7°D > V - 3 . 5ml »X. § C £ IC £ *) ffifcfcl £ ft, 
#fc7^;U#-±T?HlR£ft5o ^tDNAti, 1 mlO?»J<^^!|X^±tfbft 

l>»J7 : D N A (D tills 

#U*^— tfMKJS (PCR) « (ADX£l7 7 0-^\ 
Meth, in Enzymol. vol. 155, 335-3500) fc <fc 0Ti!cIO7°n h 
TfrfcftS : 

TfE«ii»1%f MOO ,u 1 tlfcXii^Ml^ D N A (DO . 1 •— 2 p, g'k 



(39) f{*?-l 0-5 0 6 5 4 1 

- 10fg»OP CRlfl (500biM KCK lOOmM Tris - HCK pH8.3 
(20°C) , 15iM MgCh, 0.1%-e^^» OlOjaK 

- O.S^M dNTP (d ATP, dCTD, dGTP, TTP) <D 2 ji U 

- Taq #U^— tf x;bv- -tr^X) 01.5li 

- ^« aoo^ , 

^n^-^-^-y -i'^5>- Os-^y x,/uv- -te£X) 4Hcitt, 

- 55°C T'0)'U 7* V y FftOO . 55}|tk 

- 72 e CT?©i£:lsMbD0.5#|fij o 

7°^V-1 = 5' - CCGGATCCTTCGTGT 



CCCCACAGCACG - 3' 
7°^V~2=5' - TCGCCGCTGCACTGTGAAG — 3' 

3 X P B S (0.45M NaCU 0.15M U VBSf" h U 7 A, pH7.0) i£4)0.15 

X^U^/Ni&^U- h (Nunc 439454) <7X t»P^«< 0 ?C«$n/c<^ 

5 ' -GGGGAGTACCGGGCGGTGACGGAGCTGGGGCG 
GCCT-3' 

fls-btt, P B S/Tween (0.15M NaCU0.05M Uyjt^bU^A, 



pH7.0 ; 0.5% Tween20 (Merck 822184)) ©300 /i IT* 3 K^tl^o 5«"iJ 7 T 
tm-StlZZv-km^tim (100/il) 2N NaOH£>2 /iltcfcOSii 
TWrFT5M«2tlS 0 10/.<J©2NtK, ^LT^CnXSO// 1 (niiS 
Sij«0/c^^^SM^n--/«T^^) £#L^{#«©PEGfiM ( 
0.1M Uyith'J 1 )^ pH7.0, 0.5M NaCk 0.65% Tween 20, 0. 14mg 
/ml +m!r?DNA (Sigma D 9156), 2% PEG 4000(Merck 8074 
90)) 



mmk, immxtiix^ft^v z. (ommso n\*&< &&\cm *> , mcpeg 

■tfJg^tiO ©50 /i lfcfifiSo ^U- F£37°CT 1 I^IIK h U PBS 

/ T ween© 3 x 300 p 1 Tift 5 » ZiJt 4 ing/in 1 T 0 P D $t« (0 . 05M ^ X > HE 
, 0.1M NaHPO., pH4.93) ^©OPDl?M (*;l/h7i-l/^7 5X 
y 7" U 7 ^ p« * ;U /Utf^/D #51456) ©100 \l m\ 

i /iooo«©30Mi©H, o^u^/c&©#, < {^ertfcira^So 20 

^»JBS», iig'tt^ IN Hi S 0< ©100 p 1T7*P v Z U * LT492n 
iTAxia V^^D'J-^- (If* ptU«» £ffl^T&#£fT$o 
i»J9 

ij 6 tM^ nrtm tra^ e> n& 6 -=>© d n a t>\ mmm 1 m© 

WJ^nf3-;l/(4, Tifc!©Wiffiyn-7"^^ty : 

5' a - GATACTTCTATCACC3' = 5' *Sgfc U # V FfcWfS 
#«D R 3 ©* U if? * U:tf- K (#«^ 545) 

5' GATACTTCTATCACC3' =m CK?iJT&£^ % U#yF£W 
^WU^^^-f F (#»^-545 nu) 

5' a - TGGACAACTACTG3' =5' «^U#yF&Wt£#fl 
14 DR40t'J =f y. ZUt^F (# 



546) 



(41) Nf&Tl 0-5 0 6 5 4 1 

5' TGGAC AACTACTG3' -|n| CKWJT&S^ W>F^§ 
^ >J :f 5? £ F (#S»'#546 nu) 

7'n-yDlM'D2 (a 7) *\ 50%/50%^«^M',7 <, n--7^LTffl 
a 8 



DMA 


m m m * 


OR 3 
545 N U 


DR 3 


OR 4 
546 NU 


DR 4 
546 


1 


D R 1 1 / D R 1 1 


0.019 


0,025 


0.021 


0.025 


2 


0 R 4 /" 0 R 4 
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